Abstrak
Surgical resection offers the only curative therapy for pancreatic cancer, only if the disease is limited and no vascular encasement or metastases are presence. A recent study by Hoem, et al in 2012 reported a 2 years and 5 years survival after R0 resection of 34.6% and 11.8%, respectively. 1 However, the morbidity of pancreatic surgery remains high, and the mortality may be significantly increased in high risk patients. Impaired liver functions as a consequence of severe obstructive jaundice found in periampullary malignancies, 2 together with the complexity of Whipple's operations (including its modification, pyloric preserving pancreatico duodenectomy (PPPD)) increase the perioperative risk of mortality and morbidity. 3 Several risk prediction score have been developed and widely used around the world. [3] [4] [5] Multiple factors have been found to influence survival after pancreaticoduodenectomy, including both patientspecific and hospital-level factors, from which the scoring systems were constructed. But each scoring system often adheres to the local condition where it was developed and was not suitable to be directly implemented in other centers.
Using our own database of pancreaticoduodenectomy for periampullary malignancies, we sought to develop and validate a simplified risk prediction score that could be applied for patients under consideration of pancreaticoduodenectomy in centers with minimal resources.
METHODS
We did a prognostic study of patients underwent pancreaticoduodenectomy for periampullary malignancies from 1995 to 2012 in Cipto Mangunkusumo Hospital, Universitas Indonesia. Data were collected from medical records. Database management ensured patient anonymity and confidentiality.
All data were entered into an SPSS for Mac spreadsheet (Version 20.0). Bivariate analysis was then performed on all potential variables in order to select predictors of postoperative mortality at 30 days. The variables considered were based upon factors highlighted as significant in previously published research. The included variables were: age, sex, tumor locations, malignancy status, American Society of Anesthesiologists (ASA) status, serum hemoglobin, hematocrit, white blood cell (WBC) counts, serum total bilirubin, serum albumin, serum alkaline phosphatase (ALP), serum alanine transaminase (ALT), and serum creatinine.
A multivariate logistic regression analysis was then applied to the data to construct the score. Variables identified from the bivariate analysis as potential predictors were included in the multivariate analysis. The p-value for entry into the model was less than 0.25. Postoperative mortality at 30 days after pancreaticoduodenectomy was entered as the dependent variable and the independent predictor variables were entered as covariates. The final coefficients produced were then altered by rounding to integer values to create a more easily applicable, and clinically usable, scoring system. The performance of the score was assessed using the data within the validation set. Goodness of fit of the score to the data was assessed using the Hosmer -Lemeshow statistic. A lack of difference between the predicted and the observed deaths indicates good concordance of the score. Sensitivity analysis was performed using standard receiver operating characteristic (ROC) curves. Cut-off value was then defined using the sensitivity-specificity table and graphics. Those variables which were significant predictors (p < 0.25) were then included in the multivariate analysis.
RESULTS

Of
The following variables were found to be independent predictors of perioperative mortality on multivariate logistic regression analysis with backward method: total serum bilirubin ≥ 10 mg/dL, serum creatinin ≥ 1.3 mg/dL, hematocrit ≤ 30%, serum albumin ≤ 3.0 g/dL and ASA status ≥ 3. (Table 3 ).
The predictive score was produced by dividing the value of B with S.E., followed by dividing the coefficients (B/S.E.) with the smallest integer value (B = 1.99). The score are shown in table 4, with total score ranging from 0 to 6 points. The ROC curve is shown in figure 1 . A perfect test would produce a right angle with an AUC of 1. The AUC for the predictive score for perioperative mortality after pancreaticoduodenectomy is 0.974 (SE 0.011; p < 0.001). The cut-off value of 4 produces a sensitivity of 96% and a specificity of 91% to predict perioperative mortality after pancreaticoduodenectomy ( Figure 2 and Table 5 ). Pitt's score with cut-off value of 5 produces a sensitivity of 96% and specificity of 83%, with AUC 0.949 (SE 0.018; p < 0.001). Surgical resection offers the only survival benefit for periampullary cancers, but is generally limited to a localized disease. 1, 8 Presence of vascular encasement and extra-pancreatic spreads of disease are generally contraindicated for resection. 9 In such cases, either endoscopic palliation or double bypass surgery is indicated for a better quality of life.
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The Hosmer-Lemeshow goodness of fit statistic for each decile of risk showed that there was good concordance between observed and predicted perioperative mortality (X 2 test, p = 0.987), compare to the original Pitt's score Hosmer-Lemeshow goodness of fit statistics (X 2 test, p = 0.833).
DISCUSSION
Periampullary cancer are malignant tumor arise within 2 cm of the ampulla in the duodenum and include pancreatic head cancer, lower common bile duct cancer, ampullary cancer, and periampullary duodenal cancer. 6 It is the third most frequent gastrointestinal tumors following gastric and colorectal cancers. 7 These tumors exhibit similar symptoms, with obstructive jaundice being the most common presentation. Table 5 . Sensitivity and specificity of the predictive score for perioperative mortality after pancreaticoduodenectomy Impairment of liver functions in obstructive jaundice patients often leads to a catastrophic coagulation disorders, hepato-renal syndrome and severe biliary infections which endanger a major surgical procedures. 2, 5 A preoperative biliary drainage has been used to relieve the jaundice and is beneficial to reduced postoperative morbidity and mortality when performed selectively in patients with signs of infection and possible delayed definitive surgery.
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Although obstructive jaundice contributes to the increase of perioperative mortality, we cannot rely solely to the degree of obstructive jaundice alone, because other factors are involved, such as age and sex of the patients, extent and complexity of surgery, and the biology of the tumor itself.
Accurate assessment of risk may affect how we as surgeons manage their patients. It allows surgeons to have informed discussions with patients and relatives about the likely outcome, and enables rational decisions before the conduct of such complex procedures like pancreaticoduodenectomy. It serves as part of a personalized patient assessment and clinical judgment.
Pitt, et al has pioneered the study of risk factors for perioperative mortality in obstructive jaundice patients in early 1980s. 5 Pitt's score is the sum of 8 variables, each scored 1 when positive, including Age ≥ 60 years old, malignancy, Total Serum Bilirubin ≥ 10 mg/dL, White blood cell count ≥ 10,000/uL, Hematocrit ≤ 30%, Albumin ≤ 3 g/dL, Alkaline Phosphatase (ALP) ≥ 200 IU, and Creatinin ≥ 1.3 mg/dL. Total score of 5, 6, > 7 are associated with mortality rate 44%, 67% and 100%, respectively.
Since then, many authors have also published their works in this field, including the development of risk prediction score. 3, 4, 14, 15 But the available scoring systems are often failed to answer the local problems because it was tightly adhered to the conditions where it was developed. Many variables included in the scoring were not readily available in centers with limited resources.
Using retrospectively gathered data, we have developed a simplified risk scoring system to predict postoperative mortality after pancreaticoduodenectomy. For a scoring system to be clinically useful, it should accommodates readily available and verifiable clinical information. In this study, risk predictive scoring system was developed using our own database of patients underwent pancreaticoduodenectomy for periampullary tumors. This ensures that every variable included in this scoring system is similar to what we encounter in every day practices, which will give an added value to the scoring system.
Bivariate analysis revealed that ASA status of 3 or more, hematocrit ≤ 30%, WBC count ≥ 10,000 /uL, serum creatinine ≥ 1.3 mg/dL, total bilirubin ≥ 10 mg/dL, serum albumin ≤ 3.0 g/dL are significantly associated with increased perioperative mortality (p < 0.05). This 6 variables, together with age ≥ 60 years and ALT ≥ 35 IU (p < 0.25) were included in the multivariate regression analysis.
This finding are consistent with the study by Pitt, et al except for the exclusion of serum ALP level and malignant origin of disease which was appear to be a positive predictive variables in Pitt's score. 5 The small number of total samples and also discrepancy between benign and malignant cases in our study seems to be the reason behind the difference.
From multivariate analysis we learned that only five out of eight variables are significantly associated with postoperative mortality. ASA status, hematocrit, total bilirubin, serum albumin and serum creatinin were all have significant level below 0.05 and were further analyzed for the creation of the scoring system. After dividing the coefficient with the smallest integer, we assign scores for serum total bilirubin ≥ 10 mg/dL, serum creatinin ≥ 1.5 mg/dL, hematocrit ≤ 30%, serum albumin < 3.0 g/dL and ASA status ≥ 3, as follow 1, 1, 2, 1, 1, respectively. The total score varies from 0 to 6 points, with cut-off value 4. Using this cut-off value, we can expect a 96% sensitivity and 91% specificity. The perfect test cut-off would have perfect sensitivity (ruling out all of those who will survive) and perfect specificity (ruling in only those who are to die). The area under the receiver operator characteristic curve was 0.974 (p < 0.001), which demonstrated a reasonable predictive value for the score.
Our study addressed the high mortality rate as a clinical problem in our center, which already improved with a careful patient selection and a good perioperative management. Since the data was retrospectively gathered from our own database, we are confidence that it was similar to our daily clinical practice and the outcome should be able to be well implemented. Moreover, the scoring system includes modifiable risk factors as variables (bilirubin,
